WHAT IS CLAIMED IS: 

1 . A probe-off detector providing an indication that a physiological sensor 
may not be properly positioned proximate a tissue site, said probe-off detector 
comprising: 

a signal quality input that defines an acceptable operating region for 
the sensor; 

a signal strength calculator comprising 

an input in communications with a sensor signal from a sensor; 

and 

a signal strength output dependent on a time-varying 
component of the sensor signal; 

a stored relationship between the signal strength output and the signal 
quality input; and 

probe-off logic providing a probe-off output based on a comparison of 
the signal strength output and the signal quality input with said stored 
relationship. 

2. The probe-off detector of Claim 1, wherein the probe-off logic 
comprises a comparator. 

3. The probe-off detector of Claim 1, wherein the probe-off logic 
comprises an energy ratio check. 

4. The probe-off detector of Claim 1, wherein the probe-off logic 
comprises a time check indicating that no acceptable pulses have occurred for a 
sufficient time period. 



-13- 



5. A method of detecting that a pulse oximetry sensor may not be 
properly attached to a tissue site by processing a sensor signal, the method 
comprising: 

determining a signal strength limit dependent on a processor input; 

calculating a signal strength value from a sensor signal of a pulse 
oximetry sensor; 

calculating a signal quality value of the sensor signal; and 

indicating a probe-off condition when the signal strength value is below 
the signal strength limit for the signal quality value. 

6. The method of Claim 5, wherein the processor input comprises a 
sensitivity mode. 

7. A detector for determining when a physiological sensor may not be 
properly positioned with respect to a measurement site, the detector comprising: 

a signal strength calculator which processes an input signal expected 
to be representative of at least one parameter measured by a physiological 
sensor, to produce an output representative of a strength of the input signal; 
and 

logic which indicates that the input signal may not represent the 
parameter when a predetermined portion of the output is below a threshold 
value. 

8. The detector of Claim 7, wherein the threshold value comprises a floor 
value below which a probe-off condition exists for all values of the output. 
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9. A method of determining whether a pulse oximetry sensor is properly 
connected to a patient, said method comprising the steps of: 

receiving a signal strength vector; 

receiving at least one of a signal strength limit and a pulse rate density; 

providing an indication of poor signal strength based on said signal 
strength vector and said at least one of a signal strength limit and a pulse 
rate density; and 

determining whether a pulse oximetry sensor is properly connected to 
a patient based at least in part on the indication. 

10. The method of Claim 9, 

wherein said at least one of said signal strength limit and said pulse rate 
density includes said signal strength limit, and 

wherein said providing the indication further comprises determining a 
relationship between a signal strength scalar and said signal strength limit, wherein 
said signal strength scalar is based upon said signal strength vector. 

11. The method of Claim 10, wherein said determining a relationship 
between a signal strength scalar and said signal strength limit comprises 
determining whether said signal strength scalar is greater than or equal to said 
signal strength limit. 

12. The method of Claim 9, 

wherein said at least one of said signal strength limit and said pulse rate 
density includes said pulse rate density, and 

wherein said providing the indication further comprises determining a 
relationship between a signal strength scalar and said pulse rate density, wherein 
said signal strength scalar is based upon said signal strength vector. 

13. The method of Claim 12, wherein said determining a relationship 
between a signal strength scalar and said pulse rate density comprises determining 
whether said pulse rate density is greater than a function of said signal strength 
scalar. 
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14. The method of Claim 13, wherein said function is of the form y=mx+b 
and wherein b comprises said signal strength scalar. 

1 5. The method of Claim 14, wherein m is approximately -1 .30. 

16. The method of Claim 14, wherein b is approximately 0.53. 

17. The method of Claim 9, further comprising providing an indication of 
signal strength failure based on said signal strength vector and said at least one of a 
signal strength limit and a pulse rate density; and 

wherein said determining further comprises determining whether the pulse 
oximetry sensor is properly connected to the patient based on at least one of the 
indication of poor signal strength and the indication of signal strength failure. 

18. The method of Claim 17, wherein said providing the indication of signal 
strength failure further comprises determining a relationship between a signal 
strength scalar and a floor value, wherein said signal strength scalar is based upon 
said signal strength vector. 

19. The method of Claim 18, wherein said determining a relationship 
comprises determining whether said signal strength scalar is greater than or equal 
to said floor value. 

20. The method of Claim 19, wherein said floor value is approximately 

0.02. 
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